SUPPLEMENTAL MATERIAL

Supplemental tables, figures and figure legends
: The number of peaks of DHS, RUNX1/ETO, RUNX1, C/EBPα, LMO2 and PU.1 as determined by DNaseI-seq, ChIP-seq and as high confidence peaks associated within open chromatin regions (C) H3K9 acetylation levels at selected RUNX1/ETO binding sites before and after RUNX1/ETO knockdown. For global acetylation data see (Ptasinska et al., 2012) . (Ptasinska et al., 2012) . Patterns that include RUNX1/ETO are enriched in up-regulated genes and those that do not bind RUNX1/ETO are enriched in down-regulated genes.(B) As in (A) but using data from our previous study of SKNO-1 cells (Ptasinska et al., 2012) . (C) Table showing the number of up-or down-regulated genes related to the patterns (clusters) in Figure 4A whereby 1 indicates that a factor is bound and 0 indicates that it is not bound with the order of factors from the left to the right being described in Figure 4A . ( FCS and 7 ng/ml granulocyte-macrophage colony-stimulating factor.
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Pearson
Real-time RT-PCR
RNA was isolated 2 days after siRNA transfection using RNeasy extraction kit (Qiagen, Hilden, Germany). Reverse transcription was performed by using 1-2 µg of RNA, oligo(dT) primer and Moloney Murine Leukemia Virus reverse transcriptase (Promega, Madison, WI, USA) according to the manufacturer's protocol. Real time PCRs were performed using Sybr-Green Mix (Applied Biosystems, Warrington, UK), 100 nM primers and 50 times diluted RT reaction mix using standard conditions on a 7500 Sequence detection system (Applied Biosystems, Foster City, CA, USA). The analysis was carried out at least on biological triplicates measured in duplicate. Primers are listed in Table S4 .
Chromatin immunoprecipitation (ChIP)
The ChIP assay was performed as described previously (Ptasinska et al., 2011) . Briefly, the cells were harvested and then resuspended to 2 x 10 7 in 10 ml of growth medium and cross-linked with 1% formaldehyde (Pierce, Rockford, IL, USA) for 10 min at RT. The cross-linking reaction was stopped by adding glycine to a final concentration of 0. with rotation. After magnetic separation the beads were washed once with 1 ml wash buffer 1 (20 mM Tris-HCl pH 8.0, 150 mM NaCl, 2 mM EDTA, 1% Triton X-100, 0.1% SDS), twice with 1 ml wash buffer 2 (20 mM Tris-HCl pH 8.0, 500 mM NaCl, 2 mM EDTA, 1% Triton X-100, 0.1% SDS), once with 1 ml LiCl buffer (10 mM Tris-HCl pH 8.0, 250 mM LiCl, 1 mM EDTA, 0.5% NP-40, 0.5% Na-deoxycholate) and twice with 1 ml TEN buffer (10 mM Tris-HCl pH 8.0, 50 mM NaCl, 1 mM EDTA). For each wash the beads were mixed with ice-cold washing buffers for 10 min at 4 °C. The immunoprecipitated DNA was eluted two times in 50 µl ChIP elution buffer (100 mM NaHCO 3 , 1% SDS) for 15 min at RT with shaking. At this step the input control (1% of the starting material) was included in the experimental procedure after first adjusting the final volume to 100 µl with ChIP elution buffer. The eluted DNA was incubated overnight at 65 °C in the presence of 50µg proteinase K. The DNA was finally purified using Agencourt® AMPure® (Beckman Coulter, High Wycombe, UK) magnetic beads according to the manufacturer's instructions, eluted with 50 µl TE and analyzed by qPCR. Fold enrichment values were calculated relative to a negative control region of the genome. Primers are listed in Table S4 .
Sequential chromatin immunoprecipitation: Re-ChIP
Re-ChIP was carried out as described above with minor modifications; following the final ChIP wash, chromatin complexes were eluted twice in 50 µl of ChIP elution buffer (100 mM NaHCO 3 , 1% SDS, proteinase inhibitor cocktail) for 15 min at RT with shaking.
Eluates were combined and diluted 20 times with ChIP incubation buffer (50 mM Tris pH 8.0, 100 mM NaCl, 2 mM EDTA, 1% NP40, 1mM DTT, protease inhibitor cocktail) followed by 5 h incubation with the second antibody or just beads for the second ChIP. After elution with 100 mM NaHCO 3 , 1% SDS for 30 min at RT, Re-ChIP products were analysed by qPCR. Fold enrichment values were calculated relative to a negative control region of the genome. Primers are listed in Table S4 .
DNase I hypersensitive site mapping
DNase I digestions were carried out on permeabilised CD34+ cells as previously described (2). Briefly, cells were suspended at a concentration of 3 x 10 7 cells/ml in nuclei digestion buffer (60 mM KCl, 15 mM NaCl, 5 mM MgCl2, 10 mM Tris pH7.4, 300 mM glucose). Digestions were then performed in 2 -6 µg/ml DNase I (Worthington, DPPF grade) at 22ºC for 3 minutes, by adding the enzyme in an equal volume of digestion buffer containing 2 mM CaCl 2 and 0.4% Nonidet P-40. Genomic DNA was extracted from DNase I-treated cells using phenol/chloroform extraction, and then run out on 0.8% agarose gels.
Levels of DNase I digestion were assessed using real time PCR, measuring the ratio of presence of known DNase I hypersensitive regions to more resistant gene free regions.
Sequences of real time PCR primers are listed in Table S4 . Fragments in the range of 100-600 bp in size, from samples with similar low levels of DNase I digestion, were excised and purified from gel slices in preparation for sequencing library generation.
Library preparation
Libraries of DNA fragments from chromatin immunoprecipitation or DNase I treatment were prepared from approximately 10 ng of DNA. Firstly, overhangs were repaired by treatment of sample material with T4 DNA polymerase, T4 PNK and Klenow DNA polymerase (all enzymes obtained from New England Biolabs UK) in a reaction also containing 50 mM Tris-HCl, 10 mM MgCl2, 10 mM Dithiothreitol, 0.4 mM dNTPs and 1 mM ATP. Samples were purified after each step using Qiagen MinElute columns (according to the manufacturer's guidelines). Adenosine bases were added to 3' ends of fragments using Klenow Fragment (3´-5´ exo-minus), allowing for subsequent ligation of adapter oligonucleotides (Illumina part #1000521) using Quick T4 DNA ligase. After a further column clean up to remove excess adaptors, fragments were amplified in an 18 cycle PCR reaction using adapter-specific primers (sequences 5'-CAAGCAGAAGACGGCATACGAGCTCTTCCGATC*T and 5'-AATGATACGGCGACCGAGATCTACACTCTTTCCCTACACGACGCTCTTCCGATC*T).
The libraries were purified and adapter dimers removed by running PCR products on 2% agarose gels and excising gel slices corresponding to fragments approximately 200-300 bp in size, which were then extracted using the Qiagen gel extraction kit. Libraries were validated using quantitative PCR for known targets, and quality assessed by running 1 µl each sample on an Agilent Technologies 2100 Bioanalyser. Once prepared, DNA libraries were subject to massively parallel DNA sequencing on an Illumina Genome Analyzer.
ETO, RUNX1, C/EBPα, PU.1, LMO2 ChIP and Kasumi-1 DNase I libraries were sequenced employing the Illumina Genome Analyzer GAIIx, by using 36 base pair single end reads. For t(8;21) patient ♯1 and ♯2 DNase I libraries we used 50 bp single end reads on Illumina Hi-Seq.
Data analysis
Analysis of ChIP-sequencing data: The raw sequence reads in fast q format returned by the Illumina Pipeline was aligned to the hg19 human genome build using BWA (Li and Durbin, 2010) . The reads in the resulting alignment files in sam format were used to generate density maps using bed-tools (Quinlan and Hall, 2010) and data was displayed using the UCSC Genome Browser (Kent et al., 2002) . Regions of enrichment (peaks) of ChIP and DNAse1 sequencing data were identified using MACS (Zhang et al., 2008) and cisGenome (Ji et al., 2008) software. The resulting peaks common for the two peak calling methods were considered for further analysis. Peaks overlap and gene annotations were performed using in-house scripts.
High confidence ChIP-Seq peaks were defined as peaks overlapping with the DNaseI-seq peaks. Overlaps between ChIP-and DNasel-seq peaks were defined by requiring the summit of a peak in the ChIP dataset to lie between start and end coordinates of a peak in Heatmaps were generated using Mev from TM4 microarray software suite (Saeed et al., 2006) .
Analysis of p300 profiles were performed as follows: Common RUNX1 and RUNX1/ETO peaks, RUNX1 only peaks or PU.1 peaks that not bound by RUNX1 or RUNX1/ETO were used as reference coordinates against all aligned reads for p300 before and after RUNX1/ETO knockdown. Mean read density profiles were calculated for each 50bp-sized bins around peak summits up to +/-5000bp, these were normalised by the total p300 read counts. RUNX1 and RUNX1/ETO profiles were also performed in a similar way.
RUNX1 and RUNX1/ETO peaks were used as reference coordinates against all aligned readsfor the joint t(8;21) versus the CD34 positive cells DNaseI data to produce the scatter plots in supplementary Figure 1C . Normalised read counts were calculated for each peak +/-200bp around peak summits.
Motif Analysis: HOMER (Heinz et al., 2010) was used for motif analysis. The Annotate Peaks function in HOMER was used to find occurrences of motifs in peaks. In this case we used HOMER database of known motif position weight matrices (PWM) with the most significant log p value and those that are expressed in RNA-seq of Kasumi-1 cells.
Digital footprinting of t(8;21) AML patients 1 and 2 from DNaseI high-depth sequencing data was performed using the Wellington algorithm (Piper et al., 2013) with FDR=0.01.
The function dnase_average_profile.py function was used to generate the DNAse average profile plots and dnase_to_javatreeview.py to generate DNaseI cut where JavaTreeView was used to visualize the data. High read depth DNaseI-seq data from patient J171 were used. Footprinting analysis and motif searches were done within the union of PU.1, RUNX1 and HEB bound sequences in Kasumi-1 cells (13584 peaks). Motif search was done within the footprint coordinates lying with the sequences that were bound by the above factors, but also in the footprints lying within sequences where factors did not bind.
The DNaseI cuts and average profile were plotted +/-100bp around ETS, RUNX and Ebox motifs for both cases.
For the heat map that shows hierarchical clustering of motif occurrences within RUNX1/ETO peaks ( Figure S1C ), a motif positions search was done within +/-200bp from RUNX1/ETO peaks centre. The distance between the centres of each motif pairs was calculated and the motif frequency was counted if the first motif is within 50bp distance from the second motif. Z-scores were calculated from the mean and standard deviation of motif frequencies observed in random sets using bootstrap analysis. For bootstrapping, peak sets of 400bps width and a population equal to that of RUNX1/ETO peaks were randomly obtained from the union of Kasumi-1 DNaseI-seq peaks. Motif search was repeated for each random set and then the mean and the standard deviation for the total motif frequencies of the random peak sets were calculated and compared with the actual motif frequencies to obtain the Z-scores. A matrix was generated and Z scores were displayed after hierarchical clustering as a heatmap. Red colour means that motifs are overrepresented and light blue indicates that motif is underrepresented. The same procedure was repeated with sequences containing RUNX1/ETO peaks that were only footprinted in t(8;21) patients. Motif search was done within the footprint coordinates and the random sets were generated from the total number of footprints in the patient sample.
Analysis of microarray data:
The microarray gene expression data of Kasumi-1, SKNO-1 and t(8;21) primary cells were analysed as described in (Ptasinska et al., 2012) using Genome Studio software (Illumina, Little Chesterford, UK) with background subtraction.
The raw data output by Genome Studio was analysed using the Lumi R package with quantile normalisation. The 10% threshold (p value <= 0.1) was applied to all data.
RNA-seq: RNA samples from three experimental replicates per condition were processed using the Tru-seq RNA Sample Prep Kit v2 from Illumina according to manufacturer's protocol. Libraries were run in 4x multiplex on an Illumina Hi-Seq 2000 sequencer generating ~90 million paired-end reads per sample. Quality of reads was verified using FASTQC analysis and reads aligned to HG19 Human Genome assembly using RNAstar (Dobin et al., 2013) . Alignment quality was verified using RNA-SeQC(DeLuca et al., 2012) and read counts generated using HT-seq-count to align to the GENCODEv17 transcriptome. Finally differential expression analysis was performed using DEseq (Anders and Huber, 2010 
Analysis of Combinatorial Binding:
The high confidence peaks for all transcriptional factors before knockdown (RUNX1/ETO, CEBPα, HEB, LMO2, PU.1 and RUNX1) were intersected and merged when overlapping. This yielded to 61 different combinations involving binding of one or more factors. Z scores were calculated from the mean and standard deviation of random peak sets using bootstrap analysis; for bootstrapping, peak sets of 400bps width and populations equal to that of the six transcription factors peaks were randomly obtained from the union of all Kasumi-1 DNAseI-seq peaks. Peaks were intersected for each random peak sets and then the mean and the standard deviation for the total peaks overlap of the random peak sets were calculated and compared with the actual peak overlaps to obtain the z scores. Z scores were used here to indicate significance of deviation between observed and expected instances for all 61 binding patterns. The same procedure was also applied to the transcriptional factors after knockdown (CEBPα, LMO2, PU.1 and RUNX1)
The GSEA software (Subramanian et al., 2005) was used to perform gene set enrichment analysis on group of genes. In case a gene set had more than 500 genes, genes were selected such that peaks were ranked according to their position relative to the transcription start site. The normalised enrichment score (NES), the p-value and the FDR q-value are displayed on the enrichment plot.
Module map (Segal et al., 2004) implemented by Genomic software is used to find which groups of genes were significantly up-or down-regulated using a statistical test based on the hyper-geometric distribution.
The regulatory network model for genes regulated by the occupancy patterns for the transcription factors was generated using BioLayout3D software (Theocharidis et al., 2009 ) using Markov Cluster Algorithm.
Gene ontology (GO) analysis was performed using Bingo (Maere et al., 2005) and David online tools at david.abcc.ncifcrf.gov (Huang da et al., 2009)using Hypergeometric for overrepresentation and Benjamini and Hochberg (FDR) correction for multiple testing corrections. Non redundant GO terms were filtered using REVIGO online tools at (http://revigo.irb.hr) with simRel as a similarity measure and a medium allowed similarity.
KEGG Pathway network analysis was performed using clueGO tools (Bindea et al., 2009) with kappa score = 0.3. Kappa statistics was used to link the terms in the network. The right-sided enrichment (depletion) test based on the hyper-geometric distribution was used for terms and groups. Groups were created by iterative merging of initially defined groups based on the kappa score threshold. The color reflects the enrichment significance of the terms. The sizes of the nodes represent the number of the genes related to the term. The network was automatically laid out using the layout algorithm supported by Cytoscape DNaseI-Seq profiles: A number of tools are designed for testing for differential DNaseI peaks; The MAnormR/Bioconductor package (Shao et al., 2012) was used to extract the DNaseI-seq differential peaks in Kasumi-1 cells.To determine the average DNaseI cutting frequency, start and end coordinates for positive and negative strand reads, respectively, were used as 5´ends of DNaseI digested fragments. Densities for DNaseI cut sites were thus generated for each base pair of the human genome. Average cut-site per bp profiles within sets of DHS were subsequently generated by retrieving densities [-50bp; +50bp] around the candidate motifs identified above using the Wellington BEDtoJTV function, and subdividing them into promoter and distal regions. In each case, DNaseI cut count normalization was performed based on average cut counts in the active space (promoter and distal regions) of each sample. Following normality testing, p-values of difference significance between the siRE and siMM datasets were subsequently computed via onesided, paired t-test between total cut counts [+50bp; -50bp] around each candidate motif,
